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(54) Title: METHOD FOR THE TREATMENT OF NEUROLOGICAL AND NEUROPSYCHOLOGICAL DISORDERS 

(57) Abstract: The present invention discloses a method for therapeutically treating an animal, including a human, for psychoso- 
matic, depressive and neuropsychiatric diseases, such as anxiety, depression, insomnia, schizophrenia, epilepsy, spasm and chronic 
pain. Administration of a suitable attractin inhibitor causes the reduction of activity in the enzyme attraction or in isoforms thereof 
in the brain of mammals and leads as a causal consequence to a reduced degradation of the neuropeptide Y (NPY) and similar sub- 
strates. Such treatment will result in a reduction or delay in the decrease of the concentration of functionally active neuronal NPY 
(1-36). As a consequence of the resulting enhanced stability of the endogenous NPY(l-36), NPY activity is prolonged thereby re- 
sulting among other things in functionally active NPY Yl receptor activity thereby facilitating antidepressive, anxiolytic, analgesic, 
antihypertension and other neurological effects. 
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Method for the treatment of neurological and neuropsychological disorders. 
BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to the function of attractin and of attractin isoforms within the 
central nervous system (CNS) and their biological effects on neuropeptide levels, neurotransmission and 
behavior. The present invention also relates to the potentiation of endogenous neurological and 
neuropsychological effects of brain neuropeptide Y (NPY) systems and other Substrates of attractin by 
selective inhibition of attractin and of attractin isoforms. The invention relates further to the treatment of 
hypertension, fever, sleep dysregulation, anorexia, anxiety related disorders including depression, 
seizures including epilepsy, drug withdrawal and alcoholism, neurodegenerative disorders including 
cognitive dysfunction and dementia, and neuropsychiatry disorders including schizophrenia, via a 
potentiation of NPY Yl receptor mediated effects resulting from an inhibition of attractin and of 
attractin isoforms within the CNS. 

Background Art 

Discovery of NPY 

Neuropeptide Y (NPY), a 36 amino acid peptide belonging to the pancreatic polypeptide family, 
was first isolated from porcine brain in 1982 (Tatemoto and Mutt, 1982). NPY is present in all sympa- 
thetic nerves innervating the cardiovascular system and is the most abundant peptide in the brain and the 
heart Additionally, in rats, but not in humans, NPY is also found extraneuronally in platelets and endo- 
thelium (Zukovska-Grojec et aL, 1993). Originally, NPY was known as a potent vasoconstrictor and a 
neuromodulator. Released by stress, exercise, and myocardial ischemia, NPY has been implicated in 
coronary heart disease, congestive heart failure, and hypertension (Zukovska-Grojec et al, 1998). More 
recently, because of the potent ability of NPY to stimulate food intake, it is suspected to play a role in 
obesity and diabetes (Kalra el al., 1999). Latest findings indicate that NPY is also a mitogen for rat 
aortic vascular smooth muscle cells (Zukovska-Grojec et al., 1999). 

NPY-related research has focussed on at least three main directions: (1) Co-transmission and 
sympathetic vasoconstriction, because of its co-expression with noradrenaline; (2) neurotransmission 
and function within the CNS, because of potent consummatory effects; and (3) evolution of NPY, since 
NPY is one of the most highly conserved bio-active peptides known (Colmers and Wahlestedt, 1993; 
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Lundberg, 1996; Wahlestedt and Reis, 1993; Wettstein et al., 1996). NPY acts on at least six receptors 
(Y1-Y6), with varying peptide pharmacology and distinct distribution in the CNS (Gehlert, 1998) (Tab. 
D> 

Distribution of NPY. NPY receptor subtypes and mRNA 

The distribution of NPY itself, NPY receptor protein and their mRNA within the CNS of human 
and rat brains has recently been reviewed (Dumont Y, Jacques D, St-Pierre, J.-A., Tong, Y., Parker, R., 
Herzog H. and Qurion, R., 2000; in Handbook of Chemical Neuroanatomy, Vol. 16: Peptide Receptors, 
Part I; Quirion, R., Bj5rklund, A. and Hflkfeld, T„ editors). A brief survey is given in Tab. 1. 

NPY-containing neurons are evident in the nasal mucosa of various species including man, often 
associated with glandular acini and blood vessels (Baraniuk et Al., 1990; Grunditz et at, 1994). Stimu- 
lation of the parasympathetic nerve supply to the nasal mucosa (vidian nerve) in dogs increases blood 
flow in the region and causes mainly atropine resistance. Intravenous administration of NPY reduces 
vasodilation due to parasympathetic nerve stimulation, an effect that was not mimicked by the NPY 
Yl- selective agonist [Leu31, Pro34]NPY, but was mimicked by administration of the NPY Y2- receptor 
agonist N-acetyl[Leu28,Leu31JNPY(24-36) (Lacroix et at, 1994). This is consistent with a 
prejunctional NPY Y2- like receptor-mediated inhibition of transmitter release from parasympathetic 
nerve terminals. 

NPY receptor function 

NPY is unarguably the most abundant neuropeptide discovered to date, with a wide distribution 
in the CNS and the peripheral nervous system (PNS). NPY forms a family of peptides together with 
peptide YY (P YY) (approximately 70% homology) and pancreatic polypeptide (PP) (approximately 
50% homology); both NPY and PYY are extremely bio-active, whereas PP is generally much less active 
(Gehlert, 1998; Wahlestedt and Reis, 1993) (Tab. 2). 

Two receptor subtypes of NPY have been called neuropeptide Y Yl (postjunctional) and neuro- 
peptide Y Y2 (prejunctional) on the basis of the different responses to a truncated analog of the related 
peptide YY- (13- 36), when compared with neuropeptide Y in in vitro assay systems (Wahlestedt et al., 
1986). Activation of neuronal prejunctional NPY receptors generally inhibits nerve activity, reducing 
the release of neurotransmitters in response to nerve impulses and in response to local factors acting to 
release neurotransmitters (Wahlestedt et al, 1986). The prejunctional or neuropeptide Y Y2 receptor 
classification was based on actions of peptide YY (13-36) but in many systems this molecule, as well as 
neuropeptide Y-( 13-36), does exhibit pressor activity (Rioux et al., 1986; Lundberg, et at, 1988; Potter 
et al, 1 989). This has been interpreted by some to indicate that in some vascular beds there are two 
types of neuropeptide Y receptors (both neuropeptide Y Yj and neuropeptide Y2) on postjunctional 
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membranes (Schwartz et ah, 1989). However the lack of selectivity of these molecules may be due to 
retention of partial agonistic activity on Yj receptors, which permits them to evoke a reduced functional 
response. Previously, a 13-36 analog of neuropeptide Y, (Leu 17 , Glu'\ Ala 21 , Ala 22 , Glu 23 , 
LeU28, LeU31) neuropeptide Y- (13-36) (ANA neuropeptide Y-( 13-36)) which displayed prejunctional 
activity equivalent to the whole neuropeptide Y molecule in studies in vivo was described (Potter et ah, 
1989). 

Apart from these historically well-defined neuropeptide Y receptors the existence of a number 
of other subtypes (Y3, Y4, Y5 and Y6) has been suggested on a pharmacological basis (Michel et ah, 
1998) and details of the cloning of receptors corresponding to Yl, Y2, Y4 and Y5 have been published 
(Herzog et al., 1992; Gerald et al., 1995; Bard et al„ 1995; Gerald et aL, 1996) (Tab. 1). The distribution 
and physiological significance of these various receptor subtypes has yet to be defined. Although some 
controversy has existed about the selectivity of truncated forms of neuropeptide Y for one or other 
receptor subtype (Potter et aL, 1989), the emerging picture supports the initial classification into pre- 
and postjunctional receptor subtypes. Cell lines have been developed which express specifically one 
neuropeptide Y receptor subtype and the development of receptor- selective analogs of neuropeptide Y 
has focussed mainly on binding characteristics in these cell lines (Sheikh et al., 1989; Aakerlund et al., 
1990; Fuhlendorff et al., 1990). More recently, a cDNA encoding the neuropeptide Y Yl receptor has 
been cloned and cell lines expressing the cloned receptor have been analyzed for both specific binding 
of neuropeptide Y analogs (Herzog et al., 1992) and functional responses elicited by specific analogs. 
From such binding studies, combined with subsequent studies in vivo, two analogs have been classified 
as acting specifically on the postjunctional neuropeptide Y Yl receptor. These neuropeptide Y Y 
receptor selective analogs, (Pro 34) neuropeptide Y and (Leu", Pro 34 ) neuropeptide Y, mimic the 
action of neuropeptide Y in raising blood pressure, and also share similar binding to cell lines expressing 
only neuropeptide Y Y receptors e.g. the human neuroblastoma cell line SK-N-MC and fibroblast lines 
expressing the cloned neuropeptide Y Y, receptor (Herzog et al., 1992). Neither exhibits the 
neuropeptide Y Y2 receptor action an inhibition of cardiac vagal action in vivo, a manifestation of 
inhibition of acetylcholine release (Potter et al, 1991; Potter and McCloskey, 1992). 
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Table 1: DISTRIBUTION AND FUNCTION OF NPY RECEPTOR SUBTYPES WITHIN THE CNS 



Receptor- 
subtype 


CNS 

Expression 


Function 


Selective Agonist 


Selective Antagonist or 
selectivity 


Y1 


Cortex, etc. 


Anxiolysis, LHRH 
Release 


Intact N- Terminus: 
[Leu31,Pro34]NPY 


BIBP3226; BIBO 3304 




Hippocampus, Hy- 
pothalamus 


Annamnestic 


C-terminale End: PYY3- 
36;PYY13-36 


T4(NPY(33-36)]4; 
BIIE0246 


Y3 

• 

< 


Ncl. Tractus Solitarius 
(NTS) 


Bradycardia, Hypo- 
tension 


NPY»PYY, 
[Leu31,Pro34JNPY 


PYY- Insensitivity 


Y4 

i 


Dorsal vagal Com- 
plex (DVC) 


Emetic 


PP»NPY, PYY 


PP- Preferring 


Y5(a) 


Hypothalamus 


Feeding 


NPY.PYY, 
lLeu31,Pro34]NPY 


[Leu31.Pro34lNPY- sen- 
sitive, BIBP3226- non- 
reversible 


Y5(b)orY6 


Hypothalamus 


?; species specific 


? 


? 


Tab. 1: NPY Receptor subtypes within 1 


the CNS; ? = unknown or not investigated 



*■ The development of the high affinity, non-peptide NPY antagonists, BIBP3226 and BIBO3304, 
has facilitated the functional characterization of NPY receptors, as this compound shows selectivity for 
Yl R, being devoid of activity on at least Y2R, Y3R and Y4R (Doods et ah, 1996). Recently, a two Y2 
receptor antagonist has been described. One is a TASP-molecuie (Grouzmann et al., 1997), the other a 
non-peptide antagonist (Wieland et al., 1999) and other non-peptide receptor specific compounds 
became available (Daniels et al., 1 995). Thus, specific receptor blockade within the brain would allow 
the functional characterization of behavioral and physiological effects mediated by central NPY 
receptors. In addition, mice lacking the Y1R were generated and are available (Pedrazzini et al., 1998). 
Neurons showing NPY-like immunoreactivity and NPY receptor expression are abundant in the CNS 
(Tab. 1), and perhaps are most notably found in hypothalamic and so-called limbic structures, but are 
also co-localized with brain stem monoaminergic neurons and cortical GABA-ergic neurons 
(Chronwall, 1985; Dumont et al., 1996). 
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(TABLE 2: RECEPTOR SUBTYPES AND PEPTIDE SELECTIVITY 


iReceptor subtype 


Peptide Potency 


: Y1-like 
Y1 
Y4 
Y6 
Y2-like 

Yz 

I Y5-like 
Y5 

| Not doned 
PP receptor 
Y3 

PYY-prefemng 


NPY = PYY = Pro*-NPY > PP > NPYtws 
PP » NPY = PYY = LP-NPY > NPYiws 
NPY = PYY = Pro^-NPY > NPYiwe> PP 

MDV - PVY - NPY.* ie > PmW-NPY > PP 
NPY = PYY = ProM-NPY > NPYiws > PP 
PP»PYY = NPY 

NPY = Prow-NPY = NPYtwe » PYY 

ri I nri " i\r *\W rivr -m i 


Tab. 2: Receptor subtypes 


> and peptide selectivity according to Gehlert, 1998. 



NPY. anxiety and depression 

Anxiolytic-like effects of NPY have been demonstrated using the elevated plus maze test (Mont- 
gomery), the punished drinking test (Vogel), and the punished responding test (Geller-Seifter), with po- 
tency and efficacy matching those of benzodiazepines (Griebel, 1999; Heilig et aL, 1989; Wettstein et 
al., 1995). NPY acts anxiolytic-like on the response to novelty (Heilig and Murison, 1987; von HOisten 
et al M 1998b), and produces anxiolytic-like effects on the elevated plus maze and other anxiety related 
tests (Wahlstedt and Reis, 1993; Wahlestedt et ah, 1993). Interestingly, Yl receptor antisense-treated 
rats showed marked anxiety-related behaviors, without alterations of locomotor activity and food intake 
(Wahlestedt etal., 1993). Additionally, in the Flinder rat strain, a genetic model of depression, Yl 
receptor mRNA expression was decreased in different cortical regions and the dentate gyrus of the 
hippocampus, while Y2 receptor mRNA expression did not differ from controls (Caberlotto et aL, 
1998). Olfactory bulbectomy in the rat has been developed as a model of depression (Leonard and Tuite, 
1981). In this model, most of the changes resemble those found in depressed patients (Song et aL, 1996). 
A 7-day i.c.v. administration of NPY in olfactory bulbectomized rats attenuated behavioral and 
neurotransmitters deficits in this model (Song et al., 1996). NPY Yl, Y2, and possibly Y5 receptors, 
seem to be involved in the regulation of aaxiety levels in rodents, with Y I -mediated effects being best 
characterized (Heilig et ah, 1993; Kask et aL, 1998b). It can be concluded, therefore, that endogenous 
NPY counteracts stress and anxiety (Heilig et al., 1994). Furthermore, these data suggest that the Yl 
receptor subtype could be implicated in anxiety- and depression-related behaviors. Additionally, Kask et 
al. (1996) reported that Lev. injection of the Yl antagonist, BIBP3226, produced anxiogenic-like effects 
in the elevated plus-maze test, without any locomotor deficit. This effect can be reproduced by the 
administration of BIBP3226 in the dorsal periaqueductal gray matter but not in the locus coeruleus or 
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the paraventricular nucleus of the hypothalamus (Kask et al., 1 998c). Moreover, BIBP3226 and 
GR23 1118 administered into the dorsal periaqueductal gray matter decreased the time spent in active 
social interaction in rats (Kask et al., 1998d). The brain regions which are important for the anti-stress 
action of NP Y include but may not be limited to the amygdala (Sajdyk et al., 1 999, Thorsell et al., 
1999), locus coeruleus (Kask et al., 1998c) and dorsal periaqueductal gray (Kask et al, I998a,b). 
Amygdala NPY is not released under low stress conditions since blockade of NPY Y|R with B1BP3226 
or B1BO3304 did not increase anxiety as measured in the elevated plus-maze and social interaction tests 
(Kask et al., 1998b; Sajdyk, 1999). Constant NPY-ergic tone, however, seems to exist in the dorsal 
periaqueductal gray matter, where the NPY Y|R antagonist had anxiogenic like effects in both 
experimental anxiety models (Kask et al., 1998a,b). Thus, in certain brain regions, there may be a tonic 
regulation of anxiety via NPY systems. 

Neurological and psychophysiological effects of CNS NPY systems: Pleiotropv 

Thus, numerous studies have addressed the physiological functions of NPY and its congeners in 
the CNS (for reviews see: Kalra and Crowley, 1992; Dumont et al., 1992; Stanley, 1993; Wahlestedt and 
Reis, 1993; Grundemar et al, 1993; Gehlert, 1994, 1998; Colmers and Bleakman, 1994; Wettstein et al, 
1995; Heitig and Widerlow, 1995; Munglani et al., 1996; Inui, 1999; Bischoff and Michel, 1999; 
Vezzani et al., 1999) and demonstrated a broad range of effects. No pharmacological approaches exist, 
at present, to gain advantage of these various physiological functions. 

Current problems in the treatment of anxiety related disorders using benzodiazepines or NPY 
The current methods for treatment of anxiety are accompanied by several problems: 

The benzodiazepines that are commonly used as anxiolytic agents are unnatural compounds 
with a low or no selectivity. Beside their anxiolytic activity, the benzodiazepines show sedative and anti- 
epileptic effects and are suspected to influence muscle relaxation. Unfortunately, they are associated 
with a number of unwanted side effects, namely tiredness, sleepiness, lack of concentration, reduction of 
attentiveness and reactivity. Chronic application of benzodiazepines causes neurological disorders, like 
ataxia, dizziness, reflex loss, muscle and language disorders. A long-term treatment with 
benzodiazepines is predicted to entail dependency and addiction. 

The direct i.c.v. administration of neuropeptide Y for the long-term treatment of anxiety in pa- 
tients is not feasible. 

SUMMARY OF THE INVENTION 
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It is an object of the present invention to provide a medicament beneficial for neurological and 
psychophysiological effects. It is especially an object of the present invention, to provide an inhibitor of 
attractin or of an attractin isoform for the production of a medicament for modulating behavioral and/or 
neurological adaptive responsiveness to stress including anxiety. 

In addition, it is an object of the present invention to overcome or reduce the above stated prob- 
lems of the prior art by providing a pharmacological approach and results in a maintained or prolonged 
activity and/or effect of NPY in the brain of mammals. 

These objects are solved by the use of an inhibitor of attractin or of attractin isoforms for the 
production of a medicament for modulating behavioral and/or neurological responsiveness to stress 
including anxiety. 

This results in the magnification of endogenous neurological or neuropsychological effects 
mediated by NPY Yl receptors, including but not limited to a reduction of anxiety, treatment of 
hypertension, fever, sleep dysregulation, anorexia, anxiety related disorders including depression, 
seizures including epilepsy, drug withdrawal and alcoholism, neurodegenerative disorders including 
cognitive dysfunction and dementia, and neuropsychiatric disorders including schizophrenia diagnosed 
in a subject. 

Figure 1 shows MALDI-TOF mass spectra of the proteolytic processing of RANTES IAS by 
DP IV and attractin (A) and NPY by attractin in absence (left side) and presence (right side) of 
isoleucyl-thiazolidine hemifiimarate (P32/98). 

DETAILED DESCRIPTION OF THE INVENTION 

In contrast to other proposed methods in the art, the present invention provides an orally 
available therapy with low molecular weight inhibitors of attractin or attractin isoforms (isoenzymes). 
The instant invention represents a novel approach for the treatment of anxiety and other neurological or 
psychological disorders in mammals. It is user friendly, commercially useful and suitable for use in a 
therapeutic regime, especially concerning human disease. 

Examples for orally available low molecular weight inhibitors of the attractin enzyme activity 
arc agents such as, N-(N' -substituted glycylK-cyanopyrrolidines, L-f/zreo-isoleucyl thiazolidine, L- 
o/fo-isoleucyl thiazolidine, L-//*m>-isoIeucyl pyrrolidine, L-a//o-isoleucyl thiazolidine, and L-allo- 
isoleucyl pyirolidine. They are described in US 6, 001, 155, WO 99/61431, WO 99/67278, WO 
99/67279, DE 198 34 591, WO 97/40832, DE 196 16 486 C 2, WO 98/19998, WO 00/07617, WO 
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99/3850 1, and WO 99/46272, the teachings of which are herein incorporated by reference in their 
entirety. 

Attractin is an enzyme that is an exopeptidase, which selectively cleaves peptides after penultimate N- 
terminal proline and alanine residues. Presently 5 iso forms of attacdn are known. Attractin-like 
enzymes, which can also be used according to the present inevntion, can, e.g., be selected by subjecting 
peptidases to a test for selectivity cleaving peptides after penultimate N-terminal proline and alanine 
residues, selecting a peptidase which effects such a cleavage and isolating the peptidase. 

Various effects of attractin inhibitors imply their impact on normal healthy tissues and organs, 
when they are used for the treatment of a pathologically altered tissue. The goal of the present invention 
is the development of highly selective brain targeted inhibitors for attractin and of attractin isoforms, 
which display a high bioavailability and an exactly predictable activity time in the target tissue. 

Examples for orally available low molecular weight agents are prodrugs of stable and unstable 
inhibitors of the attractin enzyme activity which comprise the general formula A-B-C, whereby A 
represents an amino acid, B represents the chemical bond between A and C or an amino acid, and C 
represents an unstable or a stable inhibitor of the attractin enyzme activity, respectively. They are 
described in WO 99/67278, WO 99/67279 the teachings of which are herein incorporated by reference 
in their entirety. 

The present invention relates to a novel method in which the reduction of activity of the enzyme 
attractin or of attractin isoforms in the brain of mammals induced by effectors of the enzyme leads as a 
causal consequence to a reduced degradation of the neuropeptide Y (NPY). Such treatment will result in 
a reduction or delay in the decrease of the concentration of functional active NPY (1-36). 

According to the present invention it has been found that the effect and/or activity of NPY in the 
brain of mammals, especially humans, can be maintained or prolonged by the administration of 
inhibitors of attractin or of attractin isoforms (isoenzymes). Thereby, the degradation of NPY in the 
brain can be reduced. This results in an alleviation or improvement of psycosomatic, depressive and/or 
neuropsychiatric diseases. The instant invention especially represents a novel approach for the treatment 
of aaxiety and other neurological or psychological disorders. It is user friendly, commercially useful 
and suitable for use in a therapeutic regime, especially concerning human disease. 

Surprisingly, the inventors have found that the administration of the attractin inhibitor isoleucyl 
thiazolidine exhibits an anxiolytic effect. 
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Attractin and its isoforms are present and widely distributed in rat brain (Lu et al., 1999). The 
inventor shows in example 1 , that NPY is a principal substrate for attractin in vitro. 

As a consequence of the resulting enhanced stability of the endogenous NPY (1-36) caused by 
the inhibition of attractin activity, NPY activity is prolonged resulting in functionally active NPY Yl 
receptor activity facilitating - among others - anti-depressive, anxiolytic and anti-hypertensive effects 
(see above). 

The method of the present invention for treating anxiety in an animal, including humans, in need 
thereof, comprises potentiating NPY's presence by inhibiting attractin or attractin isoforms. Oral 
aanunisirauun oi aii aurauiui liuiiuiiui may piciciauic m mu&i wiivuiiiouuiucd. x*y iiuui/iuiis «*w 
attractin enzyme activity, the half-life of the active form of NPY will be appreciably extended and 
maintained under physiological conditions. The extended presence of active NPY will enhance the NPY 
Yl receptor activity. 

This invention also provides pharmaceutical compositions. Such compositions comprise a thera- 
peutically (or prophylactically) effective amount of the inhibitor (and/or a sugar pill to accompany ad- 
ministration of an attractin inhibitor), and a pharmaceutically acceptable carrier or excipient, especially 
adapted for targeting the brain. Suitable carriers include but are not limited to saline, buffered saline, 
dextrose, water, glycerol, ethanol, and combinations thereof. The carrier and composition are preferably 
produced under good laboratory practices conditions and most preferably are sterile. The formulation is 
ideally selected to suit the mode of administration, in accordance with conventional practice. 

Suitable pharmaceutically acceptable carriers include but are not limited to water, salt solutions 
(for example, NaCl), alcohols, gum arabic, vegetable oils, benzyl alcohols, polyethylene glycols, gelatin, 
carbohydrates such as lactose, amylose or starch, magnesium stearate, talc, viscous paraffin, perfume 
oil, fatty acid esters, hydroxymethylcellulose, polyvinyl pyrrolidone, etc. The pharmaceutical 
preparations can be sterilized and if desired mixed with auxiliary agents, for example, lubricants, 
preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic pressure, buffers, 
coloring, flavoring and/or aromatic substances and the like which do not deleteriously react with the 
active compounds, but which improve stability, manufacturability and/or aesthetic appeal. 

The compositions, if desired, can also contain minor amounts of wetting or emulsifying agents, 
or pH buffering agents. In addition, the composition can be a liquid solution, suspension, emulsion, 
tablet, pill, capsule, sustained release formulation, or powder. In addition, the composition can be 
formulated as a suppository, with traditional binders and carriers such as triglycerides. Oral formulations 
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can include standard carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium 
stearate, polyvinyl pyrrolidone, sodium saccharine, cellulose, magnesium carbonate etc. 

Further, the compositions can be formulated in accordance with routine procedures as a pharma- 
ceutical composition adapted for intravenous administration to human beings. Typically, compositions 
for intravenous administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
composition may also include a solubilizing agent and a local anesthetic to ease pain at the site of the 
injection. Generally, the ingredients are supplied either separately or mixed together in unit dosage 
form, for example, as a dry lyophilized powder or water free concentrate in a hermetically sealed 
container such as an ampoule or sachette indicating the quantity of active compound. Where the 
composition is to be administered by infusion, it can be dispensed with an infusion bottle containing 
sterile pharmaceutical grade water, saline or dextrose/water. Where the composition is administered by 
injection, an ampoule of sterile water for injection or saline can be provided so that the ingredients may 
be mixed prior to administration. 

Finally, compositions of the invention can be formulated as neutral or salt forms. Pharmaceuti- 
cally acceptable salts include those formed with free amino groups such as those derived from 
hydrochloric, phosphoric, acetic, oxalic, tartaric acid, etc., and those derived from sodium, potassium, 
ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2-ethylamino ethanol, histidine, 
procaine, etc. 

The amount of the invention's composition which will be effective in the treatment of a 
particular disorder or condition will depend on the nature of the disorder or condition, and can be 
determined by standard clinical techniques. In addition, in vitro and/or in vivo assays may optionally be 
employed to help identify optimal dosage ranges. The precise dose to be employed in the formulation 
will also depend on the route of administration, and the seriousness of the disease or disorder, and 
should be decided according to the judgement of the practitioner and each patient's circumstances. 

It will be readily understood by the skilled artisan that numerous alterations may be made to the 
examples and instructions given herein including the generation of different attractin inhibitors and 
alternate therapeutic compositions without departing from either the spirit or scope of the present 
invention. 

The present invention will now be illustrated with reference to the following example, focussing 
on the anxiolytic-like and strcss-protective-Iike action of reduced attractin activity. 
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EXAMPLE 

Example 1 

NPY is a substrate for human attractin in vitro 

Attractin from human plasma (Baxter GmbH Germany, Plasmazentrum Halle) was prepared 
from 100 ml plasma from healthy humans. Matrix-assisted laser desorption/ionisation mass 
spectrometry was carried out using the Hewlett-Packard G2025 LD-TOF System. 

To obtain spectra of peptides (25 \iM) by the treatment of purified DP IV and attractin in the 
presence or absence of isoleucyl-thiazolidine (10 fiM), substrates were incubated at 37 °C with 40 mM 
tricine/HCl buffer pH 7.6 and enzyme solution in a 2:2: 1 ratio. Samples of the reaction mixtures were 
removed at various time intervals and mixed with equal volumes of the matrix solution. By mixing assay 
sample and matrix, the low pH of the matrix solution stopped the enzymatic reaction. A small volume of 
this mixture was transferred to a probe tip and immediately evaporated in a Hewlett-Packard G2024A 
Sample Prep Accessory. 

In further studies the proteolytic activity of attractin has been investigated. The Km value for 
Gly-Pro-pNA was determined to be 0. 14 mM, comparable to values found for DP IV, attractin and a 
serum DP IV-like activity. In addition, the cleavage of bioactive peptides such as NP Y, RANTES, GIP, 
and Glucagon by purified attractin has been analyzed. Similar to DP IV, attractin is capable of releasing 
the N-terminal dipeptide Tyr-Pro from NP Y (Fig. 1 B, left side). In presence of isoleucyl-thiazolidine, 
the cleavage was suppressed (Fig. 1 B, right side). Previously, differences within hydrolysis of the 
chemokine RANTES by DP IV and attractin have been described 4 . However, our results do not confirm 
these data. Similar to DP IV (Fig. 1 A, left side), purified attractin is capable of releasing sequentially the 
first (Ser-Pro) as well as the second dipeptide (Tyr-Ser) from N-terminus of the synthetic RANTESms 
(Fig. 1A, right side). 
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CLAIMS 

1. Use of an inhibitor of attractin or of an attractin isoform for the production of a medicament for modula- 
ting behavioral and/or neurological responsiveness to stress including anxiety. 

> 

2. Use according to claim 1 for the production of a medicament for the reduction of degradation of the 
endogenous, CNS-localized neuropeptide Y (NPY) and other substrates sharing similar properties. 

3. Use according to any one of the preceding claims for the production of a medicament for the treatment of 
) psychosomatic, depressive and neuropsychiatric diseases. 

4. Use according to claim 3, characterized in that the psychosomatic, depressive and neuropsychiatric 
diseases are selected from the group consisting of anxiety disorders, depression, insomnia, chronic fatigue, 
schizophrenia, epilepsy, eating disorders, spasm and chronic pain. 

5 

5. Use according to any one of the preceding claims, characterized in that the inhibitors are used in com- 
bination with neuropeptide Y. 

6. Use according to any one of the preceding claims, characterized in that the inhibitors are present in a 
D physiologically compatible drug delivery vehicle. 

7. Use according to any one of the preceding claims, characterized in that the inhibitors are formulated as 
prodrugs of the inhibitors. 

5 8. Use according to any one of the preceding claims, characterized in that the inhibitors are used paren- 
teral!^ enterally, orally, by inhalation or as a suppository. 
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Continuation of Box 1.2 



Present claims 1-8 relate to a compound defined by reference to a 
desirable characteristic or property, namely "Inhibitor of attractin or 
of an attractin 1soform n and "prodrugs". 

The claims cover all compounds having this characteristic or property, 
whereas the application provides support within the meaning of Article 6 
PCT and disclosure within the meaning of Article 5 PCT for only a very 
limited number of such compounds. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
complete search over the whole of the claimed scope 1s impossible. 

Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). An attempt 1s made to define the compound by reference to its 
pharmacological profile, rendering the scope of protection of said claims 
obscure (Article 6 PCT). It 1s pointed out that a compound cannot be 
sufficiently characterized by Its pharmacological profile or Its mode of 
action or metabolism. The use of such a functional definition 1s vague 
and unclear and leaves the reader in doubt as to the meaning of the 
technical feature (i.e. compounds) to which It refers. Again, this lack 
of clarity 1n the present case 1s such as to render a meaningful search 
over the whole of the claimed scope Impossible. 

Moreover claims 1-3,5-8 relate to the treatment of a disease which 
actually 1s not well defined. 

The use of the definitions " behavioral and/or neurological 
responsiveness to stress" (claim 1), "reduction of degradation of the 
endogenous, CNS-local1zed neuropeptide (NPY) and other substrates sharing 
similar properties" (claim 2) and ■psychosomatic/neuropsych1atr1c 
diseases" (claim 3) 1s considered to lead to a lack of clarity within the 
meaning of Article 6 PCT. It is Impossible to determine the diseases for 
which protection might legitimately be sought. The lack of clarity is 
such as to render a meaningful complete search Impossible. 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, supported and disclosed, namely those 
parts relating to the compounds mentioned 1n the description at page 7, 
paragraph 7 (I.e. L-threo-1soleucyl th1azol1d1ne, L-allo-1soleucyl 
thiazolldlne, L-threo-1soleucyl pyrrolidine, 

L-all o-1 soleucyl -pyrrolidine), and those parts relating to the diseases 
mentioned 1n the description on page 1, lines 5-10 also reported 1n 
claims 1,3,4 (I.e. anxiety, depression, Insomnia, chronic fatigue, 
schizophrenia, epilepsy, eating disorders, spasm and chronic pain, 
hypertension, fever, anorexia, drug withdrawal, alcoholism, dementia, 
congnltlve dysfunctions), with due regard to the general Idea underlying 
the invention. 

The applicant's attention 1s drawn to the fact that claims, or parts of 
claims, relating to Inventions In respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
1s advised that the EPO policy when acting as an International 
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Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This 1s 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 



This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for he foBowIng reasons: 
1. j~n Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. OH Claims Nos.: 

— because they relate to parts or the international Applcatton thai do not compfy with the pre sen bed retirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



see FURTHER INFORMATION sheet PCT/ISA/210 



3. | | Claims Noa; 

— because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple Inventions In this international application, as foflows: 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 



2. r~J As all searchable dalme could be searched without effort justifying an adtfitiorial fee, mia Authority did not Invl^ 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
■ — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. \_\ No required additional search fees were timely paid by the applicant Consequently, mis Intern aflonej Search Report Is 
— restricted to tie Invention first mentioned In the claims; it Is covered by claims Nos.: 



Romanic on Protest The additional search fees were accompanied by the applicant's protest 

| | No protest accompanied the payment of additional search fees. 
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